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「Introduction; associative basis of cognition in animals and 
humans」
　Thank you for attending this symposium entitled ‘Expansion of Associative Learning 
Theory.’ I am Kosuke Sawa, Associate Professor at the Senshu University Department of 
Psychology.
　This program is brought to you by the following grants and societies, so I would like to 
thank all of them for helping to make this symposium a success. 
　Today’s main topic is Associative Learning and Conditioning Theory. As you know, the 
idea of associative learning or mental association has been a major topic of discussion and 
research in the area of psychology as well as in philosophy. As Warren discussed in his 
‘Psychological Review’ published almost 100 years ago, we can reach back to ancient Greeks, 
like Plato or Aristotle, for ideas surrounding associationism. The fundamental basis of 
associative learning was established by the associationist philosophers like David Hume and 
John Locke in England, but subsequently we had to wait for further innovators to break 
new ground in experimental research, people like Pavlov and Thorndike who came onto the 
scene almost 100 years ago.
　I think it’s easy to understand what associative learning is. But let us briefly but 
experience it: This is associative learning..., now you feel some salivation in your mouth. 
That's associative learning in the classical sense. However it is only the classical meaning in 
this case.
　Robert Rescorla published a paper in 1988 entitled: Pavlovian conditioning, It’s Not What 
You Think It Is. In the classic area, Pavlovian Conditioning or Conditioned Reﬂex connote 
simply reﬂexes such as salivation or a moving of the muscles. But Robert Rescorla’s work in 
the 1960s and 70s changed almost everything. He transformed Pavlovian conditioning into 
something similar to information seeking. It was not simple transfer of a response to the 
unconditioned stimulus, US, to the conditioned stimulus, CS. Rather, conditioning became 
something that concentrated more on cognitive aspects.
　However, many people interested psychology retain some misconceptions about associative 
learning. This is a book published recently with the title ‘Associative Learning and 
Conditioning Theory.’ The title of the ﬁrst chapter is ‘Things You Always Wanted to Know 
About Conditioning But Were Afraid to Ask.’ This implies that many people are interested 
in conditioning or Pavlovian conditioning, but they are afraid to ask what it actually is. They 
simply acquire knowledge about these things from what is written in textbooks. Almost all 
textbooks in this ﬁeld, especially  those devoted to General Experimental Psychology, only 
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refer Pavlov’s work. Thus, in general or introductory Psychology class at most Pavlov's 
work on conditioning may be covered in a lecture of 20-30 minutes. This is hardly suﬃcient 
time to really understand what conditioning is all about. 
　The aim of this symposium is to demonstrate the expansion of associative learning, to 
illuminate new points of interest in this ﬁeld, and to detail the ways in which it is useful in 
current research in Psychology as well as in the ﬁelds of philosophy and neuroscience. Of 
course, the primary purpose of this field of research is to investigate psychological 
mechanisms of behavior in animals and humans. In today’s program, Dr. Robert Rescorla 
and Dr. Nakajima discuss these issues. The second point of interest is to explore clinical 
implications such as behavioral therapy or applied behavior analysis ﬁeld. A related topic 
involves neural mechanisms of higher-order cognition. Today’s speaker, Dr. Samejima, will 
talk about these things from the perspective of neuroscience and machine learning.
　First, let me raise another interesting aspect of associative learning. This involves 
comparative research. I want to mention my own research on ﬂavor preference learning and 
US post-exposure eﬀect in shrews. I think in today’s symposium, you’ll see more examples of 
this kind of experimental paradigm. Also you may notice the amount of jargon and 
specialized terminology in this field. I’ll ask Dr. Robert Rescorla for permission to use 
Japanese - in this slide to explain this to you.
　In this experiment, I used the Suncus murinus, shrew. This animal resembles a mole. It’s 
not mouse or rat and it is an insectivore. Actually, the shrew is the only insectivore which 
can be successfully domesticated as a laboratory animal. But, it should be noted that this 
animal is completely diﬀerent from the rodents commonly used in laboratory work. In this 
experiment, during training the shrews received a pairing between a ﬂavor A and sucrose 
US and ﬂavor B with tap water in order to create an association between ﬂavor A, and the 
US. Actually, after conditioning trials, animals showed considerable preference for ﬂavor A. 
After conditioning trials, subjects in the US Group received post-exposure of the sucrose 
alone and those in the water Group received a presentation of water.
　This figure shows the results during conditioning. As is evident, the shrews showed a 
strong preference for A+ stimulus, which means that they liked to drink the sweet stimuli. 
On the 8th and 13th days, we used a probe test trial in which no US was presented; the 
probe tested between A- and B-. Even in the probe trial, these animals showed a strong 
preference for stimulus A. This means they could distinguish the association between ﬂavor 
A and sucrose.
　This ﬁgure presents results from a test presented after exposure of the US. It indicates 
that the US Group showed a relatively weak preference for ﬂavor A. That is a quite typical 
result in terms of ﬂavor preference with a US post-exposure eﬀect. Some previous research 
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suggests that rats also showed this tendency but the eﬀect sizes across the two species are 
diﬀer greatly. In this ﬁgure, the vertical axis reﬂects a mean preference ratio. If the subject 
showed a strong preference for stimulus A preference ratio should be close to 1.0 whereas a 
ratio of  0.5 would mean there is no preference between A and B.
　Preference ratio for both rats and shrews are shown in this ﬁgure. It is apparent that in 
rat experiments, there is a large diﬀerence between the Water Group and the US Group. 
But in the shrew experiments, only very, very small eﬀects were observed. As I mentioned 
the shrew is an insectivore, not a rodent; they live in environments that are very humid. So, 
there is no need for this animal to worry about water deprivation; furthermore, there are a 
great number of insects in this habitat so a shortage of food is not a problem either.
　I think the diﬀerence between these two species suggests some comparative diﬀerence or 
adaptive diﬀerence. Nevertheless, tendencies shown by both types of animals are similar in 
that there is an elevation of the conditioned responses in both shrews and rats. This 
suggests a generality of the associative learning principle. Associative learning is a useful 
tool in comparative research and examination of the diﬀerent adaptive styles of animals.
　Today, we have three speakers. First is Dr. Robert Rescorla. Second is Dr. Sadahiko 
Nakajima. Third is Dr. Kazuyuki Samejima. I will take questions for each speaker, but the 
time will be short so I will be able to take only one or two questions. Following presentations 
by all three speakers, more time will be available for a longer discussion session.
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